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Background
• Plants alter both the biotic and abiotic 
characteristics of the soil they grow in.
• These changes alter the ability for some plants to 
grow in this soil in the future. 
• Negative PSF leads to increases in biodiversity.
• Positive PSF leads to decreases in biodiversity.
• PSFs play a role in plant community structure, 
invasion, competition, and successional turnover.
Figure 1: Steps involved in soil microbial feedback (Bever, 
Platt, and Morton 2012).
Research Objectives 
Results
Methods
References
Acknowledgments
• Gain a deeper understanding of how PSFs affect plant 
community structure, succession, and invasion.
• Apply the knowledge to the restoration and management 
of the Palouse Prairie.
1. Bever, James D. Negative feedback within a mutualism: Host-specific growth of mycorrhizal fungi 
reduces plant benefit. Biological Sciences, 269(1509), 2595–2601 (2002).
2. Bever, J.D., Platt, T.G, and Morton, E.R. Microbial population and community dynamics on plant 
roots and their feedbacks on plant communities. Annual Review of Microbiology 66, 265–283 
(2012)
3. Fitzsimons, M. S., & Miller, R. M. The importance of soil microorganisms for maintaining diverse 
plant communities in tallgrass prairie. American Journal of Botany, 97(12), 1937–1943 (2010). 
4. Jangid, K., Williams, M. A., Franzluebbers, A. J., Blair, J. M., Coleman, D. C., & Whitman, W. B. 
Development of soil microbial communities during tallgrass prairie restoration. Soil Biology and 
Biochemistry, 42, 302–312 (2010). 
5. Koziol, Liz, and James D Bever. Mycorrhizal Response Trades off with Plant Growth Rate and 
Increases with Plant Successional Status. Ecology, 96(7), 1768–1774 (2012).
6. Lekberg, Y. D. et al. Relative importance of competition and plant–soil feedback, their synergy, 
context dependency and implications for coexistence. Ecology Letters, 21, 1268–1281 (2018). 
7. Maron, J. L., Smith, A. L., Ortega, Y. K., Pearson, D. E., & Callaway, R. M. Negative plant-soil 
feedbacks increase with plant abundance, and are unchanged by competition. Ecology, 97(8), 
2055–2063 (2016).
8. Noss, R.F., E.T. LaRoe III, and J.M. Scott. Endangered ecosystems of the United States: a preliminary 
assessment of loss and degradation. U.S. National Biological Service, 28 (1995).
The author would like to thank Rebecca Brown for 
her assistance on this project. 
• Read and synthesized the information provided in over 
15 published research papers on PSFs.
• Common research methods for PSF studies include 
using whole-soil or AMF-only inoculation.
• Comparisons are made using plants as phytometers in 
sterilized soil vs. inoculated soils.  
Figure 2: Carbon in the soil increases after Prairie restoration 
(Jangid et al. 2010).
• The Palouse Prairie is one of the most endangered 
ecosystems in the United States with only a little 
more than 1% still in tact (Noss et al 1995). 
• Restoration and management is important to bring 
back the biodiversity that it once had.
• Inoculation, whether AMF-only or whole-soil, leads to 
negative PSFs in tallgrass prairie species, which helps to 
maintain biodiversity within this ecosystem (Fitzsimons 
and Miller 2010). 
• The negative PSFs, however, can aid invasive plants and 
allow them to dominate the landscape (Bever 2002). 
• Early-successional plants are less responsive and 
dependent on AMF mutualists than late-successional 
plants, and therefore can colonize highly disturbed 
lands (Koziol and Bever 2012), like the Palouse Prairie.
• Prairie restoration increases soil communities and 
chemical properties overtime and eventually repair 
themselves to pre-disturbance quality (Jangid et al. 
2010).
• Highly abundant plant species feel more negative 
effects from PSFs than rare species in a landscape ( 
Maron et al. 2016). 
• Most PSFs are negative in conspecific soils, but the 
effects aren’t as significant when the plants are also 
facing competition. Competition and PSF effects are 
mostly additive, but can be synergistic when the 
species are grown together in one of the species 
conspecific soil. (Lekberg et al. 2018).
